The influence of different mulches and herbicides on the weed flora and marketable yield of chili was evaluated at the University of Agriculture, Peshawar. The pre-emergence herbicides (dual gold, stomp) were applied with various either alone or in combination with mulches of wheat's straw, transparent polythene, and black polythene. The interaction of mulches and herbicides and significantly affected the weeds flora of chili crop. The weedy control had the highest density of Java grass followed by Crab grass, Bindweed, spurge weed, Prostrate sandmate and pig weed. Whereas, herbicides and mulches decreased the density of weeds flora, the least density of Java grass was followed by Crab grass, Bindweed, spurge weed, Prostrate sandmat and pig weed, recorded in plots with stomp + black polythene mulch treatment, followed by stomp + transparent polythene mulch. The wheat straw mulch was superior in weed control but inferior to polythene mulches. The number of leaves per plant, canopy diameter, number of fruit per plant and marketable yield in control plants increased to the maximum in plot treated with stomp. The least mean number of leaves per plant, canopy diameter, number of fruit per plant and marketable yield in control plants also increased with mulching. However, the maximum number of leaves per plant, canopy diameter, number of fruit per plant and marketable yield was recorded with black polythene mulch. It can be concluded that black polythene mulch and Stomp application were the most effective treatments in decreasing density of different weeds and increasing marketable yield of chili crop. 
INTRODUCTION
Chili (Capsicum annum L.) is an economically important vegetable and spice crop of Pakistan (Khan et al., 2006) . Chili fruit is available in variety of colors and shapes (Cronin, 2002) . In Pakistan, Chili is grown over 73800 hectares, with a national average of 2.5 tons ha-1 (Anonymous, 2014) . Chili is an important cash crop of Pakistan (Naz et al., 2006) . The Chili is also desired for its peculiar and nutrient content, especially vitamin C, A and E. (Rude et al., 2006) . Chili plants are erect in nature that allow ample space for weeds emergence. The weeds compete for nutrients, sunlight, moisture and space that may result in yield losses as high as 60-70% (Patel et al., 2004) or even higher (Prakash et al., 2003, Shil and Adhikary, 2014) . The young chili seedlings, generally, grow slowly as compared to weed species that decrease the supply of nutrients, moisture, sunlight and space foe the chili crop (Isik et al., 2009) . Whereas, hand weeding has been an effective method to eradicate weeds, it is limited by labor availability, cost and time and labor required (Gul et al., 2011) . Thus, chemical weed control is a viable option to minimize infestation by the weeds (Shil and Adhikary, 2014) . The postemergence herbicides are less desirable due to their phytotixic effects and health hazards concerns (Jat et al. 2011) . Thus, pre emergent herbicides are, commonly, used to control the weeds at early stages of crop development. (Rajkumara, 2009) .
However, growing concerns regarding environments and phytosanitary has increased interest in weeds control by non-chemical measures (Parish, 1990) . There is greater emphasis on integrated pest management (IPM) and alternative methods to decrease losses due to weeds (Rys et al., 2014.) . The mulches act as physical barrier to the weeds and reduce their germination and growth (Duppong et al., 2004) . Different types of mulching materials such as saw dust, white or clear polythene, black plastic, carpet, straw, cardboard, tree bark and wood chippings have shown promising results in decreasing weed population (Feldman et al; ., 2000; Waterer, 2000 , Khokhar et al., 2006 . Mulches increase the soil temperature and moisture, thus, enhance the microclimate by (Medina et al., 2009) . The mulches may help in in increasing the yield significantly in harsh conditions (Rajablariani et al., 2012) . However, the performance of mulching depends on mulching material (Ossom et al., 2003) . The current study was, therefore, initiated to evaluate the effectiveness of two commonly used pre-emergence herbicides and mulches on the weed flora and marketable yield of chili crop.
MATERIALS AND METHODS
The influence of different mulches and herbicides on the yield of chilies and weed intensity was investigated in a two years experiment at the University of Agriculture, Peshawar during the years 2013 and 2014. The two years data was then averaged to represent each treatment.
Planting material
The seeds of chili cultivar Pusa Jawala were got from Agricultural Research Institute (ARI) Tarnab, Peshawar. The seeds were sown in nursery beds containing garden soil. After 4 weeks of sowing, the seedling having equal height and vigor were selected and transplanted to the main field. Distance between rows and plants were kept 75 cm and 30 cm. The experimental plot was applied with the recommended of fertilizer for chilies i.e. N= 100kg ha . Irrigation and fertilization was carried out uniformly to all the experimental plots.
Herbicides and Mulching Treatment
The herbicides i.e. Dual gold ( Smetolachlor) and Stomp (Pendimethalin) were taken from Agricultural Research Institute, Tarnab, Peshawar and applied to the experimental plot before transplanting. The wheat straw mulch was prepared by threshing the wheat straw. The polythene mulches were prepared by shredding the polythene sheets into smaller pieces. The mulches were, then, applied to the filed before transplanting the chili seedlings.
Parameters studied. Number of leaves per plant
The number of leaves per plant was measured on 05 randomly selected plants in each treatment and replication. The data were averaged to represent number of leaves per plant corresponding treatment and replication.
Plant Canopy (cm

)
In each plot 05 plants were randomly selected from each replication.
The canopy of the plant was counted at the time of harvest by taking the diameter of the canopy. The data were averaged to represent the plant canopy.
Number of fruit per plant
The number of fruits per plant was estimated by counting the number of mature fruits at each harvest of five tagged plants. The number of fruits at each harvest were added at final harvest and averaged to represent the number of fruits per plant.
Marketable Yield hectare -1 (tons)
The harvested chilies of all tagged plants were collected and nonmarketable fruits were discorded. The marketable fruits were weighed with the help of an electrical balance and marketable yield (ton/ha) was calculated by using the following formula. 
Statistical analysis.
The experiment was arranged in RCB Design arranged in split plots, having three replications. The mulches were assigned to main plots, while the herbicides were assigned to sub plots. The data was collected on weed flora associated with chili crop and vegetative growth and marketable yield of chili. The data was analyzed with the help of Statistic program MSTAT-C. The significant means were separated by LSD test at 5% probability (Steel et al., 1997) .
RESULTS AND DISCUSSIONS Weed flora of chili crop in relation to herbicides and mulches
Density of Cyprus rotendus (Java grass) m -2
The interaction of mulches and herbicides significant affected the density of Cyprus rotundus (Java grass). Generally the density of the weed decreased with both herbicides and mulches treatment. The interaction between different mulches and herbicides decreased the density of Cyprus rotundus from 15 m Table 1 ). The wheat straw mulch was superior than control but inferior to polythene mulches in decreasing the density of Cyprus rotundus (Table 1) . ) was recorded in plots treated with Stomp + black polythene mulch, followed by E. prostrata density of 2 m -2 with the application of Dual Gold + black polythene mulch. The weed straw mulch had lower E. prostrate density than control but was higher than polythene mulches (Table 3) . (Table 3) .
Density of Digiteria sanguinalis (Crab grass) m -2
Density of
The number of predominant weeds species infesting chili filed was 6, with the highest density of Spurge weed followed by Prostrate sandmate and the least density was of Pig weed. The density of all the weeds flora decreased significantly with herbicides application (Gianessi and Reigne, 2007) . In a similar study Ali et al. (2016) observed significant suppression of different weeds by herbicide application. However, stomp was more effective than dual gold. The significant decrease in almost all the chili weeds with the application of pre-emergence herbicides indicates pre-emergence herbicides application is an effective method to minimize weed infestation (Frost and Hingston, 2004) . The herbicides disrupt the metabolism of the plant and hence kill the weeds (Martin, 2004) .
The mulching treatment also decreased the weed density significantly as compared to the un-mulched control (Ossom et al., 2001) . Since, the mulches decrease the germination and growth of weed (Kumar et al., 1990; Khalil et al., 1999; Kotru et al., 1999) , the weed flora associated with chili crop decreased significantly with the application of different mulches because. The mulches interfere with light availability to the weeds, which decrease their photosynthetic that may result in food starvation, loss of fresh and dry weights that leads to the death of the weeds species (Gul et al., 2011; Amaregouda et al., 2013) .
Among the different mulches, under study, wheat straw mulch resulted in lower weeds density as compared to non-mulched control but was inferior to polythene mulches (Ravi and Lourduraj, 1996) . The least weed density with black polythene mulch may thus be attributed to least light available for photosynthesis and, hence, more growth inhibition of weeds than weed straw and transparent polythene mulch (Pimpini, 1974) . Whereas, the pre-emergence herbicides and mulches decreased the weeds density of chili crop, the density of each flora was the least with all the least weeds density of each weed was the least with black polythene mulch + Stomp treatment (Marajan et al., 2006; Khan et al., 2012) .
Number of leaves per plant
The number of leaves per plant of chili was significantly affected various mulches and herbicides but the interaction between mulches and herbicides was not significant. The mean number of leaves per plant for herbicides was the minimum (264) in control plant, that increased to 278 and 285 with the application of duel gold and stomp respectively. The mean number of leaves per plant was 266 in of control plants that increased to the maximum (305) when black polythene mulch was applied to the plots (Table-1 ). The mulches and pre-emergence herbicides application were effective in increasing the number of leaves per plant. The number of leaves is sensitive to moisture content of the soil (Khan et al., 2009 ) and the weeds deplete the soil moisture content, the weedy control had the least number of leaves as compared to herbicides and mulching treatment. It may the reason that the decreased weed flora with h herbicides treatments increased the number of leaves per plant.
Mulches also improve the microclimate of the plant and provide suitable condition for vegetative growth (Olasantan, 1985) by decreasing competition by weeds for moisture and nutrients (Zarzecka and Gugala, 2003; Amador-Ramirez et al., 2005) . Thus, mulching treatments also resulted in higher number of leaves per plant as compared to weedy control (Franquera, 2011) .
Plant Canopy diameter (cm)
The mean plant canopy increased significantly with the application of mulches and herbicides. The interaction between mulches and herbicides was, however, non-significant. The least mean plant canopy (34.64 cm) in control plants increased significantly to 41.24 and 45.64 cm with duel gold and stomp application. Mulches also increased the canopy diameter significantly from 37.58 cm in control to the maximum of 45.74 cm in plots treated with black polythene mulch application (Table 1) .
The canopy growth depends on the vegetative growth such as branches and leaves per plant and number of leaves, that were the least in weedy control due to competition by weeds (Amador-Ramirez et al., 2005) . It is clear that the low weeds density in herbicides treated plants had higher number of leaves per plant and canopy diameter (Parasuraman, 2000) . The higher canopy diameter with mulching especially polythene mulches could be attributed to the increased night temperature that favor crop growth Chawla (2006).
Number of fruits plant -1
The number of fruits plant per plant varied significantly with different mulches and herbicides but the interaction between mulches and herbicides was non-significant. The mean number of fruits plant per plant was the least (38.94) in control plots that increased to 52.33 with the application of stomp before weeds emergence. The mean for different mulches revealed the minimum number of fruits plant per plant (39.39) in the control plant that increased to 48.30 and 53.86 with transparent and black polythene mulch treatment (Table 1) . The number of fruit per plant depends on favorable soil and climatic conditions. Since, the pre-emergence herbicides are decreased the weeds density of all the weeds of chili crop (Table 1 and 2), it may have help in greater moisture and nutrients availability to the crop (Pandey, (2000; Zarzecka and Gugala, 2003) , that increased the number of fruit per plant. The mulching treatments also resulted in more fruit per plant, however, the highest number of fruits were with black polythene mulch. covers the plants from sunlight inhibiting the photosynthesis in weed plants that rendered the weeds in competitive with the chili plants. The result is similar with Olasantan (1985) who studied that mulch treatment gave more fruits per plant. with the application of black polythene mulches to the chili crop (Table 1) . The marketable yield of a crop is adversely affected by increasing weeds flora and weeds density (Rajkumara, 2009; Varshney et al. 2012) . The weeds may cause yield losses from 60 to 70% (Patel et al. (2004) . The loss in yield is because of weeds competition which reduces the height and ultimately reduces the production (Coleman and Gill, 2005) . The application of herbicides minimize the infestation by weeds and increase the marketable yield (Zarzecka and Gugala, 2003; Khokhar et al., 2006) . By contrast, both pre and post emergent herbicides minimize weeds density and promote yield. Similarly (Saini et al. (2007) . A significant decrease in weed flora and weed density was observed in this study (Table 1 and 2), which resulted in higher yield (Teasdale and Abdul-Baki, 1998) . The mulching treatments also increase the yield by promoting soil moisture and nutrient utilization. Adhikary et al. (2014) . The increase in marketable yield can also be attributed to increased number and weight of fruit (Sharma et al., 1988) . The mulching treatments also increased the marketable yield (Olasantan, 1985; Thakor et al., 2000) . The mulches promote the microenvironment of the soil and enhance the soil moisture and nutrient available to the chili crop (Adhikary et al., 2014) , hence increased the marketable yield (Table 3) . Among the different mulches, however, black polyethylene mulch provided the maximum weed control and resulted in the highest yield (Marajan et al. (2006) . The results clearly demonstrate that controlling the emergence and growth of weeds by herbicides and mulches decreased the crop weed competition for moisture and nutrients and enhanced the nutrients supply to the plants that resulted in higher yield (Nagalakshmi et al., 2002) ; Varshney et al. 2012) .
CONCLUSIONS
It is concluded that preemergence herbicides and mulching treatments can suppress the weed population and promote the growth and yield of chili crop. The pre-emergence herbicide stomp and black polythene mulch were more effective for controlling different weeds, when used in combination with each other. Thus, the combined application of stomp and black polythene mulch can be used to decrease weeds density and increase the yield of chili crop. 
References
